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1. A method of processing tvj/o data words to provide a new data word in a 
processor comprising an arrthmetic logic unit (ALU), a plurality of registers and 
access to memory, the method comprising, not necessarily in this order, the 
steps of:- 

(a) using tlie ALU to perform an operation on the data words, each 
being of n-bit size, to form another data word of n-bit size; and 

(b) performing a, switching operation on one of the data words by 
separating the data word into discrete portions and rearranging 
the order of portions. 

2. A method of processing tyvo data words to provide a new date word as 
claimed in claim 1 , in whiiph the switching operation further comprises the 
steps of;- 



(c) separating the data word into an upper portion and a lower 
portion; 

(d) generating a mirror data word of p-bit size, where p-n; 

(e) separating the min-or data word into an upper pcrtion and a 
lower portion where the upper portion of the mirror data word is 
equal In size to the lower portion of the data word and the lower 
portion of thp mirror data word is equal in size to the upper 
portion of th^ data word; 

(f) copying the data in the upper portion of the data word into the 
lower portion of the mirror data word and copying the data in 
the lower portion of the data word into the upper portion of the 
mirror data word; and 
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(g) substituting the diata word with the mirror data word. 

A method of processing two data words to provide a new data word as 
claimed in claim 2, in which, when n is an even number, the data word's upper 
portion comprises bit (n-1) to bit (n/2) and it's lower portion comprises bit 
I(n/2)-1] to bit 0 and the mirror data word's upper portion comprises bit (p-1 ) to 
bit (p/2) and It's lower portion comprises bit [(p/2)-1] to bit 0. 

A method of processing two data words to provide a new date word as 
claimed in claim 2, in which when n is an uneven number, the data word's 
upper portion comprises bit (n-1) to bit I(n-1)/2] and ifs lower portion 
comprises bit {I(n-1)/2]-1} to bit 0 and the mirror data word's upper portion 
comprises bK (p-1) to bit [(p+1)/2] and it's lower portion comprises bit [(p-1)/2] 
to bft 0. 

A method of processing two data words to provide a new data word as 
claimed in claim 2, in which when n is an uneven number, the date words 
upper portion comprises bit {n-1) to bit t(n+1)/2] and ite lower portion 
comprises bit [(n-1)/2] to bft 0 and the mirror data words upper portion 
comprises bit {p-1 ) to bit I(R-1)/2] and its lower portion comprises bit {[(p-1)/2]- 
1}tobitO. 

A method of processing two data words to provide a new data word as 
claimed In claim 2 In which when n Is an uneven number, subsequent to 
generating a mirror data word of p-bit size where p=n, the addilional 
intermediate step is performed ot- 

(h) designating a particular bit of the data word to act as a stetic 
bit, copying the static bit to the corresponding position in the 
mirror data word; and thereafter performing the separation and 
copying steps on the remainder of the bits of the data word and 
the mirror data word. 
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A meUiod of processing two data words to provide a new data word as 
claimed in claim 2, in wfiich the switching operation performed on one of the 
data words Is performed by using cross-wiring techniques. 
A method of prooessing two data words to provide a new data word as 
ciaimed in claim 2, in which the switching operation is performed on on© of the 
data words using logic circuitry. 

A method of processing two data words to provide a new data word as 
claimed in claim 2, in which the switching operation is performed on one of the 
data words before an ALU operation is performed on that data word and 
another data word. 

A method of processing two data words to provide a new data worel as 
claimed in claim 2, in which the ALU operation is performed on the two date 
words to produce another data word and then a swfltching operation is 
performed on the other data word. 

A method of processing two data words to provide a new data word as 
claimed in claim 1, in which the switching operation performed on one of the 
data words is performed by using cross-wiring techniques. 

A method of processing two data words to provide a new data word as 
claimed in claim 1, in which the switching operation is performed on one of the 
data words using logic circuitry. 

A method of processing two data words to provide a new date word as 
daimed in claim 1 , in which the switching operation is performed on one of the 
data words before an ALU operation Is perfomned on that data word and 
another data word. 

A meWiod of processing two data words to provide a new data word as 
claimed in claim 1, in which the ALU operation is performed on the two data 
words to produce another data word and then a switching operation is 
performed on the other data word. 
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A method of processing two data words to provide a new data ward in a 
processor comprising an aritiimetic logic unit (ALU), a plurality of registers and 
access to memory, the metliod comprising, not necessarily in this order, tlie 
steps ol:- 

(a) using tlie ALU to peribmn an operation on the data words, eadi 
being of n-bit size, to fonfl another data word of n -bit size; 

(fa) performing a switching operation on one of the data words 
further comprising the steps of:- 

(c) separating the date word into an upper portion and a lower 
portion; 

(d) generating a min-or data word of p-bit size, where p=n; 

(e) separating the mirror data word into an upper portion and a 
lower porfion where the upper portion of the mirror data word is 
equal in size to the lower porfion of the data word and the lower 
portion of ttie mirror data word is equal in size to the upper 
portion of the data word; 

(f) copying the data in the upper portion of the data word into the 
lower portion of the rnirror data word and copying the data in 
the lower portion of the data word into the upper portion of the 
mirror data word; and 

(g) sul3stituting the data word with the mirror data word. 

A method of processing two data words to provide a new data word as 
claimed in claim 15, in which when n is an even number, the data word's 
upper portion comprises bit (n-1) to bit (n/2) and it's lower portion comprises 
bit [(n/2)-1] to bit 0 and the mirror data word's upper portion comprises bit (p-1) 



to bit (p/2) and if s lower portion comprises bit I(p/2>1] to bft 0. 

A method of processing two data words to provide a new data word as 
claimed in claim 15, in which when n is an uneven number, the data word's 
upper portion oimprises bit (n-1) to bit [(n-1)/2] and its lower portion 
comprises bit {Kn-1)/2]-1} to bit 0 and the min^or data word's upper portion 
comprises bit (p-1) to bit [(p+iy2] and it's lower portion comprises bit [(p-1)/2J 
to bit 0. 

A method of pnacessing two data words to provide a new data word as 
claimed in claim 15, In which when n is an uneven number, the data words 
Upper portion comprises bit (n-1) to bit [{n+1)/2] and its lower portion 
comprises bit [(n-1)/2l to bit 0 and the mirror data words upper portion 
comprises bit (p-1) to bit [(p-1)/2] and its lower poriaon comprises bit {I(p'1)/2I- 
1}tobitO. 

A method of processing two data words to provide a new data word as 
claimed in claim 15 in which when n is an uneven number, subsequent to 
generating a mirror data word of p-bit size where p=n, the additional 
intermediate step is performed of:- 

(h) designating a particular bit of the date word to act as a static 
bit copying the static bit to the corresponding position in the 
mirror data wonj; and thereafter performing the separation and 
copying steps on the remainder of the bits of the data word and 
the mirror data word. 

A method of processing two data words to provide a new date word as 
claimed in claim 15, in which the switching operation performed on one of the 
data words is perforrned by using cross-wiring techniques. 

A method of processing two data words to provide a new data word as 
claimed in claim 1 5, in which the switching operation Is performed on one of 
the data words using logic circuitry. 



A method of processing two data words to provide a new data word a$ 
claimed in claim 15, in which the switeihing Qperation is performed on one of 
the data words before an ALU operation is perfonned on that data word and 
another data wo rd- 

A method of processing two data words to provide a new data word as 
claimed in claim 15, In which the ALU operation is performed on tiie two data 
words to produce another data word and then a switching operation is 
performed on the otiiar data word. 

A method of processing two data words to provide a new data word in a 
processor comprising an ALU, a plurafily of registers and access to memory, 
the method comprising, not necessary in this order, the steps of:- 



(a) 



using the ALU to perform an operation on the data wrards. each being 
of n-bit size, to form another data word of n-brt size; and 

performing a switching operation on one of the data words in which the 
data word is separated into discrete portions and the order of the 
portions fs rearranged by using cross wiring techniques, the cross- 
wiring techniques further comprising the step of:- 



(c) delivering the data word from a start location to an end location along a 
pathway in which the wires of the pathway have been cross -wired so 
that the individual bits of the data word may be rearranged into a 
desired configuration before anrivtng at the end location. 

A method of processing two data words as claimed in claim 24, in which the 
end location of the data word is the ALU and the ALU operation is carried out 
after the switching operation is performed. 



26. 



A method of processing two data words as claimed in claim 24 in which the 
ALU operation is performed before the gwftching operation is carried out and 
the start location of the data word is the result of the ALU operation. 
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27. A method of processing two data words, each having a plurality of bits to 
provide a new data word in a processor, the processor connprising an ALU, a 
plurality of registers and accass to memory, the method comprising the steps 
5 at- 



(a) retrieving the data words from the registers; 

(b) passing one of the data words directly to the ALU; 

(c) passing the other data word to the ALU along a cross-wired pathway in 
which the individual bits of the data words may be rearranged into a 
desired configuration before arriving at the ALU; and 

(d) performing an ALU operation on the two data words. 

A method of processing two data words to provide a new data word in a 
processor, tiie processor comprising an ALU, a plurality of regtsterB and 
s to memory, the method comprising the steps of:- 



(a) retrieving the data words from the registers ; 

(b) passing the data words to the ALU and performing an ALU operation 
thereupon; 

(c) delivering the result of the ALU operation to a desired location along a 
cross-wired path in which the individual bits of the data word may be 
rearranged into a desired configuration before reaching Ithe desired 
location- 

A data processor comprising an ALU, a plurality of registers and access to 
memory characterised in that the data processor comprises means to execute 
an instnjction on two data words to provide a new data word, the means to 
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execute an instruction comprising:- 

(a) means to perform an ALU operation on data words, eacli being of n -bit 
size, to fomi another date word, also of n-bit size; and 

(b) means to perform a swltdiing operation on one of tiie date words by 
separating the data word into discrete portions and rearranging the 
order of portions. 

A data processor as claimed in claim 29, In which the means to perform the 
switching operation further comprises:- 

(c) means to separate the data word into an upper portion and a lower 
portion: 

(d) means to generate a minror data word of p-bit size, where p=n; 

(e) means to separate the mirror data word into an upper portion and a 
lower portion where tlie upper portion of the mirror data vi/ord is equal 
in size to the lower portion of the data word and the lower portion of the 
mirror data word is equal in size to the upper portion of the data word; 

<f) means to copy the data In the upper portion of the data word into the 
lower portion of the mirror data word and copy the data in the lower 
portion of the data word into the upper portion of the min-or data word; 
and 

(g) means to substitute the data word with the min-or data word. 

A data processor as claimed in claim 30, in which when n is an even number, 
the data word's upper portion comprises bit (n-1) to bit (n/2) and it's lower 
portion comprises bit [(n/2)-'ll to bit 0 and the mirror data word's upper porfion 
comprises bit {p-1) to bit (p/2) and it's lower portion comprises bit [(p/2)-1] to 
bito. 
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A data processor as claimed in claim 30, In whidi when n is an uneven 
number, the data word's upper portion comprises bit (n-1) to bit [(n-1)/2] and 
it's lower portion comprises bit {E(n-1)/2]-1} to bit 0 and the min-or data wond's 
upper portion comprises bit (p-1) to bit [(p+1)/2] and it's lower portion 
comprises bit [(p-iy2] to bil 0. 

A data processor as claimed in claim 30, in which when n is an uneven 
number, the data words upper portion comprises bit (n-1) to fait [(n+1)/2] and 
Its lower portion comprises bit [in-^)!2\ to bit 0 and the mirror data words upper 
portion comprises bit (p-l) to bit t(P-iy2I and its lower portJon comprises bit 
{[{p-1)/2l-1}tobit0. 

A data processor as claimed in claim 30, in which when n is an uneven 
number, subsequent to the generation of a mirror data word of p-bit size 
where p=n, the data processor ftirthercomprises:- 

(h) means to designate a particular bit of the data word to act as a static 

bit and to copy the static bit to the con-esponding position in the mirror 
data word; and thereafter performing the separation and copying steps 
on the remainder of the bits of the data word and the mirror data wonj. 

A data processor as claimed in claim 30, in which the means to perform the 
switching operation on one of the data words comprises cross-wiring 
techniques. 

A data processor as claimed in claim 30, in whic^ the means to perform the 
switching operation on one of the data words comprises logic cirtjuitr)/. 

A data processor as claimed in claim 30, in which the processor comprises 
means to execute an instruction in which the switching operation on one of the 
data words is carried out before an ALU operation Is peribrmed on that data 
word and another data word. 
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33. A data processor as claimed In claim 30. in which the processor comprises 
means to execute an instruction in which the ALU operation is performed on 
the two data words to produce another data word and then a switching 
operation is carried out on that other data word, 

39. A data processor as claimed in claim 30 in which the processor is embodied in 
a software program. 

40. A data processor as claimed in claim 39, in which the processor embodied in a 
software program is stored on a record medium. 

41 . A data processor as claimed in claim 39, in which the processor embodied in a 
software program is stored on a carrier signal. 

42. A data processor as claimed in claim 29, in which the means to perform the 
switching operation on one of the data words comprises cross-wiring 
techniques. 

43. A data processor as claimed in claim 29. in which the means to perform the 
switching operation on one of the data words comprises logic circuitry. 

44. A data pracessor as daimed in claim 29, In which the processor comprises 
means to execute an instruction In which the switching operation on one of the 
data woreis is carried out before an ALU operation is performed on that data 
word and another data word. 

45. A data processor as claimed in claim 29, in which the processor comprises 
means to execute an instruction in which the ALU operation is performed on 
the two data words to produce another data word and then a switching 
operation is carried out on that other data worcl. 



A data processor as claimed in claim 29, in which the processor is embodied 
In a software program. 



A date processor as claimed in claim 46, in which the processor embodied in a 
software program la stored on a record medium. 

A data processor as claimed in claim 29, in which the processor embodied in a 
software program Is stored on a carrier signal. 

A data processor comprising an M.U. a plurality of registers and access to 
memory, the data processor comprising means to e)@cute an instruction on 
two data words to provide a new data word, the means to execute an 
instruction comprising:- 

(a) means to perform an ALU operation on data words, each being 
of n-bit size, to form another data word, also of n-bit size; and 

(b) means to perform a switching operation on one of the data 
words which further comprises:- 

(c) means to separate the data word into an upper portion and a 
lower portion; 

(d) means to generate a mfrmr data word of p-bit size, where p=n: 

(e) means to separate the mirror data word into an upper portion 
and a lower portion where the upper portion of the mirror data 
word is equal In size to the lower portion of the data word and 
the lower portion of the mirror data word is equal in size to the 
upper portion of the data word; 

(f) means to copy the date in the upper portion of the data word 
into the lower portion of the mirror data word and copy the data 
In the lower portion of the data word into the upper portion of 
the mirror data word; and 

(g) means to substitute the data word with ihe mirror data word. 
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A data processor as claimed in claim 49, in which when n is an even number, 
■the data word's upper portion comprises bit (n-1) to bit ir\l2) and ifs lower 
portion comprises bit [(n/2)-1] to bit 0 and the mirror data word's upper portion 
comprises bit (p-1) to bit (pI2) and ifs lower portion comprises bit [{pI2)-1] to 
bitO. 

A data processor as claimed in claim 49, In which when n is an uneven 
number, the data words upper portion comprises bit (n-1) to bit [(n-1)/2] and its 
lower portion comprises bit {[(n-1)/2]'1} to bit 0 and the mirror data words 
upper portion comprises bit (p-1) to bit [(p+1)/2] and Its lower portion 
comprises bit Kp-1)/21 to bit 0. 

A data processor as claimed in claim 49, In which when n is an uneven 
number, the data words upper portion comprises bit (n-1) to bit [(n+1)/2] and 
its lower portion comprises bit [(n-1 )/2] to bit 0 and the mirror data words upper 
portion comprises bit (p-l) to bit [(p-1)/2] and its lower portion comprises bit 
{[(p-1)/2]-1}tobit0. 

A data processor as claimed in claim 49, in which when n is an uneven 
number, subsequent to the generation of a mirror data word of p-bit size 
where p=n, the data processor ftjrther comprises: - 

(h) means to designate a particular bit of the data word to act as a 
static bit and to copy the static bit to the corresponding position 
in the mirror data word; and thereafter performing the 
separation and copying steps on the remainder of the bits of 
the data word and the mirror data word. 

A data processor as claimed in claim 49. in which the means to perform the 
switching operation on one of the data words comprises cross-wiring 
techniques, 

A data processor as claimed in claim 49. in which the means to perfbnm the 
switching operation on one of the data words comprises logic circuitry. 



56. A date processor as claimed in claim 49, in which the processor comprises 
means to execute an instruction in which the switching operation on one of the 
data words is carried out before an ALL) operation is performed on that data 
word and another data word. 

5 

57. A data processor as claimed in claitn 49, in which the processor comprises 
means to execute an instruction in which the ALU operation is performed on 
me two data words to produce another data word and then a switching 
operation is carried out on fliat other data word. 

10 

58. A data processor as claimed in claim 49 in which the processor is embodied in 
a sofiware program. 

59. A data processor as claimed In claim 58, in which the processor embodied In a 
15 software program is stored on a record medium. 

60. A data processor as claimed in claim 58, in which the processor embodied in a 
software program is stored on a earner signal. 

20 61. A data prt)cessor comprising an ALU. a plurality of registers and access to 
memory, the data processor comprising means to execute an instruction on 
two data words to provide a new data word, the means to execute an 
instruction comprising:- 

25 (a) means to perform an ALU operation on the data words, each being of 

n-bit size, to form another data word also of n-bit size; 

(b) means to perform a switching operation on one of the data words in 
which the data word is separated into discrete portions and the order 
30 of the portions is rean-anged by cross-wiring means, the cross-wiring 

means comprising: 



a wiring pathway between a start location and an end location in which 
the wires of the pathway have been cross-wired so that the individual 
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bits of the data word may be rearranged into a desired configuration 
before arriving at the end location. 

A data processor as claimed in claim 61 , in which the end location of the 
wiring pathway is the means to perform an ALU operation so that a data word 
has undergone a switching operation before the ALU operation. 

A data processor as claimed in claim 61 in which the start location of the 
wiring pathway is an output of the means to perform an ALU operation so that 
a data word has undergone an ALU operation before a switcWng operation. 

A data processor comprising an ALU, a plurality of registers and access to 
memory, the data processor comprising means to execute an instruction on 
two data words to pro^flde a new data word, the means to execute an 
instnjction comprfsing:- 

(a) means to retrieve the data words from the negistere; 

(b) means to pass one of the data words directly to the ALU; 

(c) means to deliver the other data word to the ALU along a cross-vwred 
pathway In which the individual bits of the data word may be 
rearranged into a desired configuration before anrrvlng at the ALU; and 

(d) means to perform an ALU operation on the two data words. 

A date processor comprising an ALU, a plurality of registers and access to 
memory, the data processor comprising means to execute an instruction on 
two data words to provide a new data word, the means to execute an 
instaicfion comprising.- 

(a) means to retrieve the data words fnam the registers and to pa^s the 
data words to the ALU; 
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(b) means to perform an ALU operation on the data words to prodace a 
result data word; 

(c) means to deliver the result data word to a desired location along a 
5 cross-wired path in which the individual bits of the result data word 

may be reananged into a desired configuration before reaching the 
desired location. 

ee. A computer program comprising program instrndions for causing a computer 
10 to perform the method of claim 1 . 

67. A computer prt^ram comprising program instructions for causing a computer 
to perform the method of claim 2. 

15 63. A computer program comprising program instmctions for causing a computer 
to perfomi the method of claim 1 5. 

69. A computer program comprising program instructions for causing a computer 
to perform the method of claim 24, 

20 

70. A computer program comprising program instructions for causing a computer 
to perform the method of claim 27. 

71 . A computer program comprising program instructions for causing a computer 
25 to perfonn the method of claim 28. 

72. A computEr program as claimed in claim 66 in which the program is stored on 
a computer readable medium. 

30 73. A computer program as claimed in claim 67 in which the program is stored on 
a computer readable medium. 

74. A computer program as claimed In claim 6B in which the program is stored on 
a computer readable medium. 
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75. A computer program as claimed in ciaim 69 in which the program is stored on 
a computer readable medium. 

5 76. A computer program as claimed in claim 70 in which the program is storsd on 
a computer readable medium. 

77. A computer program as claimed in claim 71 in which the program is stored on 
a computer readable medium. 

10 

78. A computer program as claimed in claim 66 in which program is stored on a 
carrier signal. 

79. A computer program as claimed in claim 67 in which program is stored on a 
15 carrier signal. 

SO, A computer program as claimed in claim 68 in which program is stored on a 
carrier signal. 

20 81. A computer program as claimed in claim 69 in which program Is stored on a 
carrier signal. 

82. A computer program as claimed in claim 70 in w^ich program is stored on a 
carrier signal. 

25 

63. A computer program as claimed in claim 71 in which program is stored on a 
carrier signal. 

84. A computer program as claimed in claim 66 in which the program is stored in a 
3 0 computer memory. 



85. 



A computer program as claimed in ciaim 67 in which ttve program is stored in a 
computer memory. 



86. A computer program as claimed in claim 68 in which the program is stored in a 
computer memory. 

87. A computer program as claimed in claim 69 In which th& program is stored in a 
5 computer memory. 

88- A computer program as claimed in claim 70 In which the program Is stored in a 
computer memory. 

10 89. A computer program as claimed in claim 71 in which flie program is stored in a 
computer memory. 

90. A computer program as claimed in claim 66 in which the program is 
embedded in an integrated circuit. 

IS 

91. A computer program as claimed in claim 67 in which the program is 
embedded in an integrated circuit. 

92. A computer program as claimed in claim 68 in which the program is 
2 0 embedded in an integrated ciricuit. 

93. A computer program as claimed in claim 69 in which the program is 
embedded in an integrated circuit. 

25 94. A computer program as claimed in claim 70 in which the program is 
embedded in an integrated circuit 

95. A computer program as claimed in claim 71 In which the program is 
embedded in an integrated circuit. 

30 

96. A computer programmed to carry out the method claimed in claim 1 . 

97. A computer programmed to carry out the method claimed in claim 2. 
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98. A computer programmed to carry out the method of claim 1 5. 

99. A computer programmed to carry out the method of daim 24. 
5 1 00. A computer programmed to carry out the method of daim 27, 

101. A computer programmed to carry out the method of claim 28. 



